Background: A number of risk behaviours, such as smoking, overweight, excessive alcohol intake, insufficient physical activity, excessive and frequent intake of salt, reduced fruit and vegetable intake, increased fat intake, which constitute living habits of an individual can influence the occurrence of hypertension and hyperglycaemia. The changing of these lifestyles can reduce the risk of developing prehypertension and prediabetes. Methods: The survey was conducted at student's campuses. The respondents were subjected to the height, weight, blood glucose and blood pressure. Respondents filled in previously created questionnaire that was approved by the Ethics Committee
Introduction
According to the epidemiological data, cardiovascular disease (CVD) causes one third of the deaths, where 45% of heart disease related deaths is caused by hypertension, while 51% is caused by stroke (1) . In low and middle-income countries (such as Serbia), hypertension prevalence is higher than in high-income countries (2) . The most common cardiovascular risk factors referred in the clinical guidelines are hypertension, age, diabetes mellitus, the level of total and LDL cholesterol, family history of CVD, body mass index (BMI) and smoking. However, the insufficient physical activity, inadequate diet and chronic stress are also of a significant importance (3) . A number of risk behaviours, such as smoking, overweight, excessive alcohol intake, insufficient physical activity, excessive and frequent intake of salt, reduced fruit and vegetable intake, increased fat intake, which constitute living habits of an individual can influence the occurrence of hypertension and hyperglycaemia. Changing such lifestyle can reduce the risk of developing hypertension (4) . Changing the factors previously mentioned can reduce the risk of developing hyperglycaemia. According to American Diabetes Asso ciation, prediabetes represents important risk factor for future diabetes and CVD. Diabetes is preventable disease and attributable risk of 91% for lifestyle factors (including physical activity, healthy diet, smoking, alcohol consumption, and weight loss) (5) . Low-risk lifestyle has an important role at preventing prediabetes and diabetes (6) . In this study, we tested hyperglycaemia prevalence in ordinary student population in Serbia, analysing their glucose and HbA1c concentration and relationship between its glucose status and other traditional risk factors and life-style determinants for cardiovascular disease existence.
Materials and Methods
The survey was conducted at student's campuses to cover different faculties. All students who are in the study period (January -June 2015) have been informed about possibility to participate in the research. Research is part of preventive health education and students who were involved in research had no diagnosed hyperglycaemia, hypertension or any other health-related complication or problem. The respondents were subjected to the height, weight, blood glucose and blood pressure. Respondents filled in previously created questionnaire that was approved by the Ethics Committee for Biomedical Research Faculty of Pharmacy, University of Belgrade. Parts of the questionnaire have been created based on the framework of the World Health Organization research oversight of chronic, non-communicable diseases (7, 8) . All participants were familiar with the objectives of the research and gave informed consent to participate in research.
Trained health workers employed in primary health care level measured the blood pressure and determined glucose concentration by using portable glucometers (Accu-Chek Active; Roche Diabetes Care GmbH; Mannheim, Germany): Reference values for systolic and diastolic blood pressure were taken as recommended by the association European Society of Hypertension: normal systolic blood pressure was <130 mmHg and/or diastolic<85 mmHg (9) . Respondents were divided in the two groups according to their age, under 25 and over 25 years. BMI was calculated as the quotient of body weight (measured in kilograms) to square of height (measured in meters). BMI scores were then classified into four categories: BMI less than 18.5 is considered as underweight, BMI 18.5-24.9 as normal, BMI 25-29.9 as overweight and BMI 30 or higher as obese (2) . Biochemical parameter HbA1c which shows longterm glucose control in blood was calculated by the on-line calculator from blood glucose concentration (10) . The distribution parameters are checked by Kolmogorov-Smirnov Test and only those variables with normal distribution sum view are entered into the calculation of scores.
Mean values and standard deviations for calculation of Z score values were obtained from the reference range for the BMI, systolic and diastolic blood pressure, glucose and HbA1c. Using Z score value of the BMI, the systolic and diastolic blood pressure, glucose levels and HbA1c levels, the scores were calculated according to the following formulas:
Obesity-Pressure Score OPS = BMI+AVERAGE (systolic and diastolic blood pressure) ing of BMI (HPS), systolic and diastolic pressure (OHS), and glucose concentration (OPS). Conclusions: When analysing all the factors that could cause the later development of diabetes, which is associated with hypertension as well, it is observed that the student population is very much exposed to those factors. The results of this study cannot be representative for the general population of students, but they can provide recommendations for further research.
Keywords: lifestyles, prediabetes, prehypertension, students Zaklju~ak: Kada se analiziraju svi faktori koji bi mogli da izazovu kasniji razvoj dijabetesa, koji je povezan sa hipertenzijom, uo~eno je da je studentska populacija veoma izlo`ena ovim faktorima. Rezultati ove studije ne mogu biti reprezentativni za op{tu populaciju studenata, ali oni mogu da daju preporuke za dalja istra`ivanja.
Klju~ne re~i: `ivotni stilovi, predijabetes, prehipertenzija, studenti Obesity-Hyperglycaemia Score OHS = BMI+AVER-AGE(glucose and HbA1c) Pressure-Hyperglycaemia Score PHS = AVERAGE (systolic and diastolic blood pressure)+AVERAGE (glucose and HbA1c).
Obesity-Pressure-Hyperglycaemia Score OPHS= BMI +AVERAGE (systolic and diastolic blood pressure)+ AVERAGE (glucose and HbA1c).
Based on the scores' values the subjects were divided into two groups: without risk (<75 th percentile) and with risk (>75 th percentile).
Descriptive statistics were used to display the socio-demographic characteristics of the study participants. Percentages were used to show the categorical variable, and the mean value and standard devia- 
Results
The study included 189 students. There were more females (61.9%). Most were students from the third (27.5%) and fourth (26.1%) year of study. The percentage of respondents with elevated systolic and diastolic blood pressure was 14.9% and 7.4% respectively. Mean values as well as minimum-maximum values for these parameters, and its comparison in gender sub-groups are depicted in the Table I . Female group showed significantly less subjects who have physical activity more frequently than once a week, and at the same time, they consumed more coffee than their male counterparts. Girls also had more frequent stress than boys, but boys had significantly higher systolic as well as diastolic blood pressure. Other life-style indicators, so as continuous variables measured here were not different between boys and girls.
The main purpose of our study was to estimate the prevalence of the hyperglycaemia in apparently healthy students' population. The percentage of respondents with a glucose value above the reference value was 14.6% (n=19), 2.4% (n=3) had values greater than 7 mmol/L without being diagnosed with diabetes, and accordingly, 2.4% (n=3) had elevated HbA1c values (above 42 mmol/mol or 6.0%). Table II presents glucose status parameters as means ± SDs and ranges (minimum-maximum).
We noticed that in the population involved by our study there were subjects with fasting glucose concentration clearly above upper reference limit and diabetes mellitus type 2 diagnosis cut-off value (higher than 7.0 mmol/L). There was no difference between male and female participants.
In order to assess summary risk for cardiovascular disease development in later life in otherwise healthy young persons, we have calculated risk scores as a sum of different separate traditional CV risk factors. Cardiovascular risk scores calculated as a sum of Z score values of different combination two or three factors i.e. BMIz, (glucose/HbA1c) z and (systolic/ diastolic blood pressure values) z are presented at the Table III (values are presented also for the female and male groups, respectively). Z score statistics calculation gives lower values for the smaller particular risk (even negative values), but some students also had positive values, much above reference boundaries from the general population, which could suggest distinct risk in apparently healthy, asymptomatic people. There was no difference in calculated cardiovascular risk scores between female and male groups.
We have divided our study subjects according to 75 th percentile value for any of the three scores (obesity-hyperglycaemia, obesity-hypertension, hyperglycaemia-hypertension) and in these sub-groups compared systolic and diastolic pressure, glucose and HbA1c, BMI, respectively. Results are presented at the Figure 1 .
Our results showed significantly higher BMI values in subjects with the highest HP score (hyperglycaemiapressure combination), P<0.001. Systolic (P<0.01) and diastolic (P<0.05) pressure were significantly higher in subjects with the OH score (obe sity-hyper glycaemia combination) higher than 75 th percentile value for the whole group of subjects. Glucose (P<0.05) and HbA1c (P=0.056) were higher in subjects with highest OP score (obesity-pressure combination).
In order to find possible connection between calculated cardiovascular risk scores values and other risk factors related to life-style of the subjects in our study we have compared age, level of physical activity, smoking status, coffee and alcohol consumption in subgroups according to 75 th percentile value as a risk cut-off value for every risk score, respectively. Results are presented in the Table IV. Total cardiovascular risk score, calculated in our current study (OPH score) showed relationship with age and physical activity level (older students and those with less frequent physical activity had significantly higher OPH score), and also marginally significance for the coffee consumption (students who drink more coffee also had higher total risk score (OPH). The same life-style indicators (age, physical activity and coffee consumption) were also significantly higher in 75 th percentile subgroups for the HP score (hyperglycaemia-pressure combination). Score combined from obesity and hyperglycaemia (OH score) was related to age (older students had higher OHS). OP score (combination of obesity and blood pressure) was significantly higher in students who had less physical activity.
Next step in our analysis was estimation of socio-demographic and life-style indicators influence on the hyperglycaemia and blood pressure values. We assumed as a risk values those higher than upper limit of reference boundaries (for glucose >6 mmol/L, systolic BP >130 mmHg, diastolic BP >85 mmHg), and compared subject's distribution according to abovementioned parameters in hyperglycaemia and hypertension risk sub-groups. Results are presented as number and % of subjects at the Tables V (hyperglycaemia) and VI (hypertension). Data shown as number (%) of subjects according to distinct criterion, P from c 2 test.
This part of analysis confirmed that many younger subjects had glucose below upper limit of reference values, whereas older ones had almost equal distribution of subjects within and above reference value. The other socio-demographic and lifestyle indicators didn't show significant relation with glycaemia status. 
Discussion
According to the Final report and key results of the Republic of Serbia population health research from 2013 conducted by the Institute of Public Health of Serbia »Dr Milan Jovanovic Batut«, 7.6% of the population had been diagnosed with diabetes and 33.2% of adults had high blood pressure (35.2% in women and 26.6% in men) (11) .
Further efforts are required to create an effective strategy of identifying young people who are at high risk for developing of diabetes (12) . American Diabetes Association has developed a questionnaire, which identifies the respondents at a high risk of undiagnosed diabetes combining the risk factors based on the data obtained from them (13) . As for the risk scores calculation the existing patient information are used. This can be a useful practice tool, so that only those at the highest risk are offered with the diagnostic tests, resulting in significant cost savings (13) .
Arterial hypertension is considered the most common non-transmissible disease, but there are still insufficiently invested resources in the prevention programs for the early detection of this disease (14) . There are numerous methods of assessment of the cardiovascular risk such as QRISK, CVD risk score, Framingham CVD algorithm, Scottish score and Hu's healthy lifestyle intervention (HHLi) (15) . In the »Framingham Heart Study«, the authors are stating that the calculated risk of hypertension in relation to the age of the respondents with the normal blood pressure, in males aged 55 to 65 years and in females aged 80 to 85 years of age, was approximately 90%, suggesting that no one is completely safe from hypertension (16) . Prevention through changing the risky behaviour and lifestyles is very important.
There is a proven link between smoking and cardiovascular disease. Acute tobacco consumption is associated with just a temporary increase in blood pressure, which drops back after 30 minutes. Yet, the chronic tobacco use increases the incidence of hypertension (17) . The attention should be paid especially to the increased risk due to the combined consumption of tobacco (cigarettes) and alcohol. According to the WHO reports, the consumption of alcohol is the highest in the European Region, roughly twice the global average (17, 18) . Alcohol consumption is directly linked to the high blood pressure. As the consumption increases, so does the blood pressure. Studies have shown that there is a linear correlation between alcohol intake and blood pressure. In one study, it was found that heavy drinkers (3-4 drinks per day or more) have higher systolic and diastolic blood pressure than those who do not drink, by 17.6 mmHg and 10.9 mmHg respectively (17) .
Physical inactivity is also regarded as one of the major risk factors for the hypertension development (from 5% to 13%) (16) . Moderate physical activity is considered more effective in the prevention of hypertension than high-intensity physical activities. The physical activity is most efficient when combining high and moderate intensity of activity (16) .
Several studies revealed the influence of the coffee intake on the blood pressure level, but primarily on the temporary basis. However, it was observed that the coffee intake (over 2 cups a day) led to lower HDL values, especially in women (16) . Results of a metaanalysis from 2009 showed that the individuals who were more often exposed to the stress were 21% more likely to develop high blood pressure in comparison to those who were under less stress (16) . Another factor can also be the sleep disorder, since the sleep is one of the most important stress relieving measures (16) .
In many countries, salt intake has been reduced from 9-12 g per day to 5-6 g per day. The effect of a long-term intake of the salt in high concentrations is reflected in the manifestation of a greater risk for the hypertension development in elderly population (16) . Direct positive correlation between obesity and hypertension is demonstrated. It is estimated that the control of obesity can eliminate 48% of the hypertension risk in white population (16) .
On the other hand, screening programs for diabetes mellitus are related mainly to the aging population, exceeding the age of 45 (19) . According to the register of diabetes in Serbia there were 221 newly sick-listed people aged up to 29 years diagnosed with type one diabetes in 2015 (20) .The optimal screening interval for hypertension is unknown. For now, it is recommended to check the blood pressure level every two years for people with the blood pressure below 120/80 mmHg, or once a year for people with blood pressure in the range of 120 -139/80-89 mmHg (9) . This data clearly indicates that the prevention and screening program for chronic diseases such as hypertension and diabetes need to be implemented much earlier.
Obtained risk score results have also the advantage over the individual values of BMI, blood pressure or glucose. They include the combinations of existing factors, but future research should focus on the identification of new factors that could make risk scores sensitive to identification of the young adults groups at risk for developing diabetes and hypertension (12) .
Men have higher pressure (systolic and diastolic). A glucose is not significantly different between sex, but again it is higher in men (Table I and II). Early detection and proper managing of the risk factors that may cause the occurrence of hypertension and/or hyperglycaemia prevents cardiovascular system disease related to mortality.
Students are busy with specific duties and responsibilities, hence they often neglect the importance of regular and proper diet, eating fast food instead. Uni -versities' curriculums do not include physical activity, which leaves students with fewer opportunities for exercising. Unhealthy diet and lack of exercise leads to obesity. The American Academy of Pediatrics recommends proper nutrition and exercise, as the firstline defence from obesity, related to prediabetes and hypertension among young people (21) (22) (23) (24) . In our study, physical activity significantly affects diastolic blood pressure values (Table VI) .
Studies have shown that hypertension is significantly correlated with the age (increases with age), gender (more frequent in males), place of living (more frequent in urban areas), alcohol consumption, physical activity, BMI (25) . Some studies have shown that although respondents have adequate knowledge about high blood pressure risk factors, they do not adhere to healthy lifestyles (26, 27) . However, there are situations where people are lacking the awareness of how to reduce the risk of hypertension. The pharmacists have the key role in those situations, as pharmacists are often the only link between the Healthcare system and the patients. The results of our research have shown that the influence of stress on the systolic blood pressure values has marginal significance, but the age significantly affects the blood glucose level.
Conclusion
When analysing all the factors that could cause the later development of diabetes, which is associated with hypertension as well, it is observed that the student population is very much exposed to those factors. Hypertension is the most significant risk factor for cardiovascular disease and mortality. The incidence is increasing in most countries, and lifestyle habits are considered to be decisive for this development. Obesity, physical inactivity, unhealthy diet, increased salt intake, smoking and psychosocial stress are of different importance to the development of diabetes and hypertension. Most occurrences of prediabetes and prehypertension at this age is still undiagnosed and untreated.
The results of this study cannot be representative for the general population of students, but they can provide recommendations for further research. Students are considered to be healthy population, but the interventions targeting young people are necessary in order to influence their future life habits.
